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Abstract (155 words)

We discuss the potential of a mobile app for news tips to local newspapers to be augmented
with artificial intelligence. It can be designed to encourage deliberative, consensus-oriented
contributions from citizens. We presume that such an app will generate news stories from
multi-modal data in the form of photos, videos, text elements and information about the
location and identity of the contributor. Three scenarios are presented to show how image
recognition, natural language processing, narrative construction and other Al technologies can
be applied. The scenarios address three interrelated challenges for local journalism. First,
news tips from readers are often of low technical quality; containing little information and
poor photos. Second, peer-to-peer dialogue about local news takes place in social media
instead of in the newspaper. Third, readers lack news literacy and are prone to confrontational
debates and trolling. We show how advances in deep learning technology makes it possible to

propose solutions to these problems.
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Introduction: scenarios of dynamic news narrative

Automated news writing is becoming an important feature of news production, for example in
sports, election results and real estate news. A plethora of solutions have been developed for
highly structured data, that is, where all relevant information is stored and can be queried
from a traditional database, and at the same time the goals of the system are precisely defined
(Leppénen et al. 2017). The phenomenon has been increasingly analysed by researchers.
Diakopoulos (2019, p. 4) calls it “The Algorithmic Evolution of News Media.” Furthermore,
Miroshnichenko (2018) suggests four areas where computational, specifically artificial
intelligence (Al) perspectives on news production have become ubiquitous: data mining in big
data, selection of newsworthy topics, moderation of commentaries, and text writing. Beyond
that, we have the concept of augmented journalism that includes Al tools to support the
journalist's creativity (Lindén 2018, Maiden et al. 2020); identify suitable angles to a story
(Opdahl and Tessem 2020); recommend news articles (Karimi et al. 2018) and personalise the
reader experience (Svendsen et al. 2019).

Not all data have the highly structured and easily accessible forms used in present
template-based systems. Take social media, for instance, where different sources of text,
video, images and metadata permeate the virtual space. Advances in database technology
accommodate such data formats as we depart from relational (tabular) databases into to non-
relational (non-tabular) ones. Taking these developments into account, this chapter addresses
news story production that uses not only highly structured information. What we call
"dynamic news automation" will in principle be able to provide news stories from ongoing,
unexpected, and surprising events. They are Al solutions that will select and organize story
elements like photo, video, and text in real-time. We envision the use of deep learning, a class
of machine learning approaches that uses deep neural network models (LeCun et al. 2015).
Our chapter focuses on news tips, comments, and engagement from citizens, and how Al can
support these features of journalism. We believe these activities are crucial to the quality of
the public sphere in general and to local journalism in particular.

The research question for our chapter is: How can artificial intelligence (Al) support
citizen engagement in news production for the local community? The chapter consists of a
theoretical section describing the hypothetical design idea and the scenario approach adopted
as our research method here. There is a description of an existing software ("Tipps") and three
scenarios describing a progressively more advanced system for citizen contributions to local

journalism. We foresee Al tools that may become particularly valuable for news automation



and its projected capabilities approximately five to ten years into the future. The scenarios
describe how we may use existing knowledge for example about image recognition (LeCun et
al. 2015), natural language processing (Young et al. 2018) and narrative construction (Gervas
et al. 2019).

The scenarios are built around personas who contribute with news tips related to local
transportation. Some people commute by car and are concerned with road safety and new road
construction, others ride a bike to work. They are likely to have different interpretations of
news relating to transportation. Al technology can select and bring forth opinions from
multiple viewpoints, potentially contributing to mutual understanding and even empathy
among contributors and news readers (Bazalgette 2017). The scenarios are intended to show
that by utilizing Al in a news setting there can be better ways of engaging citizens in local

journalism and the democratic public sphere than what current social media achieves.

Theory: Designing better publics
The normative approach adopted here can be called hypothetical media design (Nyre 2014).

Instead of analysing what has already happened, media design studies future possibilities by
synthesizing and exploring communicative features that may become important in the future
(Nyre 2014). This is in line with methods from other researchers, who have explored the
possibility of transforming the public with new technological designs (Disalvo et al. 2014). It
is a matter of identifying problems and challenges in the public and proposing actions that
may solve them.

The design challenge we formulate is related to supporting citizen contributions to
established local newspapers. These have an independent gatekeeping and agenda-setting
role, and they often dominate the public sphere in their community. But local newspapers
have had a difficult time staying relevant with the shift from reading the news on
paper/browser to reading the news in social media. Some ask whether journalism has a future
or not (Lepore 2019). Building advanced Al supported tools for automated real time
journalism can be an answer to the problem.

Citizens have an important role in traditional journalism. Jiirgen Habermas argued that
citizens should keep their eyes and ears open and tip the public about problems relevant to the
political system (Habermas 1996). The democratic ideal formulated for the public sphere has

better technical preconditions than ever before. A range of interactive communication



technologies have allowed citizens to change from being passive audiences to becoming
active contributors of journalistic content.

However, trolling, hate speech, divisive rhetoric, and fake news have become
influential in the same historical process. There is concern about an increasing lack of mutual
understanding among contributors to the public sphere suggested by terms like "filter
bubbles" and "confirmation bias". All of this may lead to polarization or fragmentation, in
which groups who may live in the same town or city have little common ground and few
shared sources of information (Spinney 2017).

The suggested solution relies on a cultivation of empathy and perspective taking.
Baron-Cohen (2004) defines empathy as “the drive to identify another person’s emotions and
thoughts and respond to them with an appropriate emotion.” But the capacity for empathy, in
general and toward any specific group, is not fixed. Storytelling is itself a good way of
exercising and increasing empathy, in which the reader can relate to characters in the fictional
or non-fictional story and be concerned about what happens to them. In fact, many forms of
participation in the arts, including theatre going and musical appreciation, have been found to
increase empathy and empathetic actions (Bazalgette 2017). Two important techniques that
help to increase empathy, through storytelling, artistic practice, or other means, are
perspective taking and perspective giving. Perspective taking is concerned with being able to
view a situation from another’s viewpoint. Even perspective giving (explaining your own
viewpoint to others) can help to increase empathy, especially when those who communicate
their perspective belong to groups who feel they are not heard.

The design challenge we formulate rests on the presumption that relevant citizen-
provided content can make local journalism more supportive of the local democratic public
and its role in the larger political system. The proposal is to transform and improve the
existing mobile app “Tipps” so that it encourages citizens to adopt an increasingly
sophisticated communicative behaviour towards the local newspaper and the wider
democratic public.

The design challenge consists of solving three problems related to atomized citizen
contributions to local journalism: 1) News tips from readers are often of low technical quality
with inaccurate information, no photos, and no news angle. Furthermore, they are provided
asynchronously through e-mails or informally via the phone, 2) There is little or no peer-to-
peer dialogue about local news among the readers in the newspapers. The newspapers’ public
sphere tends to be one-way, and discussions often take place in social media. 3) There is a

lack of news literacy (Tully et al. 2021) among the readers, relating to the requirements of a
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good tip as well as the ethics of a good public discussion. This makes people prone to fake

news and trolling.

Normative scenario-building with Al

Methodologically, we rely on a version of scenario-building. Durance and Godet (2010) state
that a scenario is a means to represent future reality that masters the constraints of the present.
They identify an approach called normative scenarios that fits with our purposes. "Normative
scenarios are constructed from alternative images of the future which may be both desirable
and feared, and are conceived in a retro-projective way". (Durance and Godet 2010, p.1489).
Our design approach is normative in the sense that the scenarios are meant to support and
cultivate citizen behaviour that is valuable for the democratic public using automation and
other technical solutions based on Al.

The three scenarios are rooted in the existing news tips app “Tipps” (see
https://tipps.no) that was launched for two Norwegian local newspapers in the autumn of
2020. The connection to existing public spheres and markets makes the scenarios both
realistic and transparent. Some of the authors participated in the development of Tipps.

The app involves readers in the news cycle by encouraging them to take photos of
unforeseen newsworthy events in their surroundings, and to curate a news story on the basis
of the photo. The story can be further researched or published directly depending on its
quality and relevance. Through Tipps, newspapers can present local newsworthy events
almost immediately with the contribution of engaged citizens in their community.

A number of Al technologies can support an extended Tipps app in the future.
Solutions based on recent developments in neural networks, or deep learning, will be the
leveraging technologies for our scenarios. Deep learning is already widely applied to image
recognition, but advances in deep learning model architecture and pre-training have made it
possible to parallelize natural language processing and apply deep learning language models
to different types of tasks (Wolf et al. 2020). For instance, instead of working through a
sentence from beginning to end, a new method called transformer does not require this
machine learning process to be sequential, and machine learning training times can be
reduced through parallelization (Vaswani et al. 2017). These advances include a pre-training
technique called BERT (Bidirectional Encoder Representations from Transformers),

developed by Google, which improves the understanding of user searches (Devlin et al.



2018), but also other aspects of text interpretation, like sentiment analysis, entity recognition,
co-referencing, and text coherence.

The three scenarios below require sensitive communication between citizens and
technology. The advances in deep learning mentioned above, may make it possible for them
to come true. Six technological abilities are particularly important - all of which may be
provided by extensive use of deep learning:

e Identification of objects and persons: the ability to recognize the content of an image.
e Interpreting the situation: the ability to produce an interpretation of the event from
1dentified items, texts, and facts;
e Generating content: the ability to construct new text about the situation;
e Understanding the deeper context of the situation: the ability to collect and combine
other relevant content to create elaborate coherent narrative;
e Checking reliability: the ability to estimate the reliability of the information on the
basis of photographs, text, and metadata;
e Checking ethical aspects of the story: the ability to ensure privacy and other ethical
concerns during live publication
The scenarios develop our ambitious ideas: from a minimum viable product (MVP) called
Tipps to an intelligent application which allows users to interact with the algorithms to
produce news, interact with fellow citizens, and learn how to improve their contributions over

time.

Scenario 1: Higher quality news tips with automation

This design scenario is intended to solve problem 1: News tips from readers are often of low
technical quality with inaccurate information, no photos, and no news angle. The overall
normative goal for this scenario is for the tool to help citizens to make better news stories.
Helen is a user of the system. One day when she walks her dog, a cyclist coming from a bike
lane crossed a trafficked road, was hit by a car, and fell off the bicycle. Helen photographs the
cyclist sitting on the ground, obviously in pain, and holding his left hand around his right
wrist. A car is parked on the pavement and there is a person standing by the cyclist talking on
the phone. An Al agent generates a provisional news text from Helen’ first description,
automated object recognition, and GPS information that Helen can improve on or submit
directly to the news provider. The journalist receiving Helen’s photo immediately sees the

news value of the image, and publishes it on the web with a manually moderated variation of



Helen’s text. For Helen this may be sufficient, but the system could also help the author to
check whether the events and situations of the story are described in a coherent way by
requesting or suggesting improvements to the image caption. There is a need for technology
that analyses the image, connects to the user’s suggested input, and assists in modifying or
rewriting the text. The app should be able to search for specific location-dependent
information indicated in keywords entered by the user and include it in the suggested text. On
the newsroom side tools can filter the information for the journalist, possibly flag the
information as potential fake news, and further help the editorial team to decide whether to
publish the information or not.

Image summarization is an active area of Al research (e.g., deep learning), and in its
simplest versions needs object recognition, i.e., identifying the category of objects that are
present in an image. Software for this is already available, for instance in services provided by
Google’s Vision service or Microsoft’s Azure. However, just identifying objects is not very
interesting from a journalistic perspective, except that recognized objects may be used as tags
for future search. We therefore also require the Al tool to be able to recognize relations
among objects in an image (Haldekar et al. 2017) and activities performed in an image (Girish
et al. 2020). When activity recognition and relation recognition algorithms can perform at a
higher level than today, the Al agent will be able to extract information useful for
automatically writing a text that may accompany a photo.

The Tipps tool may at this stage have information in the shape of extracted
information from the image, more or less rudimentary text suggestions from the tipper, as
well as other information the tipper finds relevant. One may also have access to computational
news angle templates which add further structure to the text (Motta et al. 2020).

Texts generated from template-based systems lack the flow and elegance that is found
in a human-written text. Within computational creativity approaches have been developed for
writing text using search-based algorithms. They are based on assumed facts and create an
exposition (most often text based) of the content taking into consideration the predefined
constraints (Gervas et al. 2009, Gervas et al. 2019). So far, even in such tools, the written text
is still rather static, and lacks liveliness and creativity.

A recent and promising approach to storytelling is story generation from deep learning
through so called generative adversarial network (GAN) approaches (Liu et al. 2020). Today
it is possible to provide such a system with a set of terms and other constraints, and then the
system will construct a natural language story similar in style to what is found in previous

stories. GAN algorithms can, if trained properly, mimic the voice of the newspaper. For
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example, by training the deep learning network with texts in Nynorsk from the local
newspaper. It is pertinent to ask whether this would be a biased algorithm, for instance, if the

newspaper leans towards the right or left in the political sphere.

Scenario 2: Recommendation technologies and dialogic narrative

This design scenario is intended to solve problem 2: Newspapers contain little or no peer-to-
peer dialogue about local news among their readers. The newspapers’ public sphere tends to
be one-way, and discussions often take place in social media unrelated to the newspaper.

The Al system could help the newspaper to make the story more appealing to people
who hold different values. Opinions could be included not just to appeal to a narrow value
group (e.g., ban all cars) but also to include more moderate value groups (e.g., separate lanes
for bicycles). Thus, the Al system could help news readers to broaden their understanding by
including recommendations of more diverse content, for example stories of the same or
similar events that pursue alternative opinions. The Al system should also promote a more
active form of reading to counteract the citizens' tendency to ignore stories that do not fit with
their own point of view. Diversity as a principle in recommendation systems may facilitate
this (Yadav et al. 2020).

The editorial part of Tipps analyses the content received from Helen and may decide
that more input is needed. Based on matches with analogical events in the newspaper’s
database a plan for further follow up of the event is made. Existing content in the form of text
(like weather reports), images, and video clips that may be reused for the development of this
story is collected. A preliminary, dynamic narrative of the event is constructed, including
references to similar events at the same place or in other places. The Tipps editor then asks
Helen or other Tipps citizen journalists to contribute with photos, video, and textual notes
about the event. For example, Tipps may deduce by analogy to a previous story that
ambulance and ambulance personnel are to be expected at the scene and asks Helen to take a
photo of the ambulance.

Roger appears at the scene and is informed by the Tipps Al that images from the site
are welcome. Roger suddenly sees that the probable driver of the car holds his hands to his
chest and sits down, obviously in pain. Roger takes a chaotic photo that includes the cyclist,
car driver, ambulance personnel and the ambulance. He also adds a few keywords about what
he thinks has happened, like “collision”, and “heart attack”. The news story is updated

immediately.



Helen has been concerned about the crossing of cycle lane and road for a long time.
Cyclists often pass at high speed, and there are no hindrances in place to reduce the speed of
cyclists or cars. So, to express her concerns she takes a picture of the crossing and writes a
short comment about how dangerous she thinks it is and argues that there is a need for
municipal investments to reduce risks of events like this.

All this new content is continuously narrated into a description of the event on a web
page, with short text explanations, images, video clips, and links to other web sites and
previous stories. As soon as Helen complains about the crossing, the system provides links to
related audience opinions, relevant documents from the local government, and articles about
politicians who have expressed their positions on the matter.

All this may be supported by case-based planning approaches (Borrajo et al. 2015). As
new content is added a narrative is built by finding similar narratives and modifying these.
Extensions to deep learning of word embeddings (Mikolov et al. 2013) and document
embeddings (Le and Mikolov 2014) may provide effective ways to find similar reports in the
newspaper database. Embeddings in this context are many-dimensional vectors of real
numbers that may represent a word, a document, or perhaps even an event. The dimensions of
such vectors are in the hundreds or even thousands. The use of deep learning transformer
models is researched to support coherent ordering of sentences (Cui et al. 2020). In the future
we should expect to see such techniques applied to provide coherent and consistent narratives

of multi-modal content about events.

Scenario 3: Higher journalistic literacy with detectors and

nudgers

This design scenario is intended to solve problem 3: There is a lack of journalistic literacy
among the readers, relating to the requirements of a good tip as well as the ethics of a good
public discussion. This makes people prone to fake news and trolling.

As Helen takes her picture and writes the text, Tipps analyses the photograph. Helen is
advised to choose a different angle for the photo due to privacy issues. When Helen writes a
comment to the story suggesting stricter traffic regulations at the site she is advised to
comment critically and constructively on similar and other views on the same issue. These
come from the newspaper’s database and are found by using recommender systems that

ensure not only similar content or content adapted to the Helen’s preferences, but also
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opposite opinions from what she holds. Technologies for opinion mining (Zhang et al. 2017)
combined with diversity recommenders (Chaney et al. 2018) could suggest such content.

The professional journalist would always reflect on privacy and confidentiality before
publishing a story. This form of reflection may be learned by the citizen if the Al, by using
object and activity recognition, suggests privacy problems in the image; or by transformer
techniques that discover harassment or privacy in text or opinions submitted.

If Helen chooses to write a sarcastic comment in response to one of the commentaries,
the system detects its negativity. Automatic moderation systems using recent deep learning
transformer technologies (Wolf et al. 2020) flag Helen’s comment as potentially problematic,
and she is advised not to use irony and sarcasm in commenting on others’ viewpoints.

This third version of the system would have a process through which citizens can
reflect on and improve their news literacy skills. Photographs that are better composed and
preserves privacy in a responsible way can be suggested from deep learning image analysis.
Deep learning embedding techniques may indicate similar events or reports that can give the
tipper ideas about how to write a caption in a better way.

We envision increased public responsibility among citizens based on the increased
journalistic literacy that comes out of their use of this third Tipps version. A powerful
example of such "nudge" technology is Litterati (https://www litterati.org). This is a tool
which allows users to submit photographs of litter and allow communities to map how dirty
their neighbourhoods are compared to others, and this can in turn make users become more

environmentally minded.

Conclusion: Al tools will transform journalism

We have addressed the research question: How can artificial intelligence (Al) support citizen
engagement in news production for the local community? Using a scenario-building method
we have come up with a consensus-oriented mobile app based on 1) news tip quality support,
2) an empathic dialogue between citizens and 3) literacy-enhancing procedures.

The journalistic tool that we envision could be within reach of artificial intelligence
methods in ten years. It would be based on a number of Al approaches supporting
computational creativity and computational narrative. They will be based on natural language
understanding, natural language generation, image and video analysis, and flexible pattern-
based narrative construction. Some of these techniques are already available and being

commercialized in their current forms. Others still need improvement and adaptation to the
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scenarios presented. But given the speed of technological developments in Al it is highly
likely that it will be possible to develop the technologies we suggest.

The main barrier to our scenarios for innovation is probably to be found in the news
organisations themselves. Some journalists may be worried that they contribute to creating a
tool that will end their careers in the years to come, and it may take a while before newspapers
are able to accept such a level of automation in content creation.

Anyhow, the automation of dynamic content production will be valuable for the
skilled journalist of the future. Overall, we envision Al with deep learning technology to
become an agent that transforms the interaction between journalists and the community. We
envision it not as a disruptive technology that would end jobs and lead to shut-down of local
newspapers, but as a transforming asset that drives revenue and readership and encourages

local public debate.
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